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Abstract
Background: The inverse association between socioeconomic position (SEP) and health has been extensively
explored in Italy; however few studies have been carried out on the relationship between income inequalities and
health status or health services utilisation, particularly at a local level.
The objective of this study is to test the association between the demand for hospital care and a small area
indicator based on income in four Italian cities, over a four-year period (1997-2000), in the adult population.
Methods: Census Block (median 260 residents) Median per capita Income (CBMI) was computed through record
linkage between 1998 national tax and local population registries in the cities of Rome, Turin, Milan and Bologna
(total population approximately 5.5 million). CBMI was linked to acute hospital discharges among residents, based
on patient's residence.
Age-standardized gender-specific hospitalisation rates were computed by CBMI quintiles (first quintile indicating
lowest income), overall, and by city and year. Heterogeneity of the association between income level and
hospitalisation was analysed through a Poisson model.
Results: We found an inverse association between small area income level and hospitalisation rates, which
decreased continuously from 153 per 1000 inhabitants in the first quintile to 107 per 1000 inhabitants in the fifth
quintile. Income differences in hospitalisation were confirmed in each city and year. However, the magnitude of
the association and the absolute level of hospitalisation rates were quite different in each city and tended to
slightly decrease over time in all cities considered, except Bologna.
Conclusion: Our study confirms an inverse association between income level and the use of hospitalization in
four Italian cities, using a small area economic indicator, based on population tax data. Further analysis of the
association between income and cause-specific hospitalization rates will allow to better understand the capability
of the Italian National Health System to compel with socio-economic inequalities in health needs.
Furthermore the SEP indicator we propose can represent a contribution to the improvement of tools for 
monitoring inequalities in health and in health services utilization.
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Introduction
The association between socioeconomic position (SEP)
and health has been studied extensively both in Europe
and in the United States [1-4] and it has been confirmed
by studies using several SEP and health indicators and in
different countries, including Italy [5-11]. Fewer data and
inconsistent results are available on income inequalities
in health services utilisation, varying according to the spe-
cific healthcare branch analysed, but also influenced by
the specific systems and policies [12-14].
However a non-linear inverse relationship between health
and income level has been proved, independent of the
health outcomes analysed [15-18]; results from longitudi-
nal studies [19] have shown that even though average life-
time income appears more significant in explaining
differences in health, current income explains important
components of health inequalities. Furthermore income
level has been seen to be more important than income
change in explaining health inequalities.
In order to optimally studying the relationship between
SEP and health or health service utilisation, connection
between health, health care and measures of SEP would
be needed at the individual level; in Italy this is available,
on a national scale, only in the National Health Interview
Survey [20]. This survey collects a range of measures of self
reported health or health service consumption and SEP on
a representative sample of the population; however it is
repeated every 5 years, and it does not include income
information. An important body of Italian research aimed
at analysing socioeconomic inequalities in health or
health care is in fact locally based [11,21-24]. These stud-
ies are based on both individual and area socioeconomic
indicators, mainly using decennial census information or
ad hoc individually collected data [25], and their record
linkage to health or health services utilization data. How-
ever census does not collect income information and
composite SEP indices, developed from census data, are
often context specific and not comparable.
To use official registries to collect income information
would be the more appropriate and convenient way. Also,
the use of area-level indicators as a proxy of individual
information can be a way of addressing confidentiality
issues on income data. Furthermore a relevant body of
research shows that small area indicators are able to min-
imize the misclassification due to attributing to individu-
als an aggregated value in the analysis of socioeconomic
inequalities in health [25-27].
The choice of the outcome measure is also an issue in this
field of research. Hospitalization rates are among the
most used outcome measures, mainly because of their
wide availability and of their robustness. However they
can be considered as a proxy both of the health status of a
population as of their propensity to the use of health serv-
ices. In our opinion the specific characteristic of the Italian
national health service makes hospitalization rates more
appropriate as a proxy of health utilization than health
status. However both aspects are necessarily compre-
hended in this measure.
Our study is part of a National Project aimed at measuring
equity in hospitalization (Ministry of Health - 2000
Research Program - "Special Programs" ex art. 12 c. 2 lett.
B) D. Lgs. 502/92). The starting point of the project was to
build an economic indicator to measure inequalities,
applicable and comparable in all cities participating at the
project.
This study presents the feasibility to develop a tax-based
small area indicator of income, easily reproducible in dif-
ferent contexts, and tests its association with the demand
for hospital care in four Italian cities, located over four dif-
ferent Italian regions, over a four year period (1997-
2000).
Methods
Study Design
Cohort retrospective study, based on administrative data.
Study Population
Individual demographic data of all city residents as of the
1st of January of each year in the period 1997-2000 were
extracted from the population register of each participat-
ing city: Rome (2.8 million inhabitants), Bologna
(400,000 inhabitants), Turin (900,000 inhabitants) and
Milan (1.4 million inhabitants).
Hospital Admissions
All acute hospital discharges between the 1st of January
1997 and the 31st of December 2000, of residents in the
study cities at the 1st of January of each of the considered
year, were selected from the Hospital discharge data Infor-
mation System (HIS). We excluded subjects younger than
15 days old, rehabilitation admissions, day hospital
admissions, and admissions of residents occurring out-
side the region of residence.
Income Data
A median family equivalent income index was calculated
for each census block (CB) in the participating cities. The
mean number of inhabitants per CB varied between 500,
for Rome, to 200 for Bologna.
Income earned in 1998 (tax returns of from 1999) were
extracted from the Italian Tax Register for all residents in
the participating cities. A record linkage between the Tax
Register and the Population Registers of the four cities asInternational Journal for Equity in Health 2009, 8:33 http://www.equityhealthj.com/content/8/1/33
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of the 1st of January 1998 connected family status infor-
mation to each study subject income data. Using these
data we calculated the per capita equivalised income,
weighted for the number of family members, according to
the Carbonaro equivalence scale [28]. Income has been
expressed in euros. Income data were then aggregated at
the CB level, and the census block median income (CBMI)
was calculated. Disposable income was used. CBs with
fewer than 25% of resident families with valid income
data were excluded, affecting 1.5% of CTs in Rome, 0.5%
in Bologna and 1.6% in Milan. In order to obtain categor-
ical values for the income indicator, for each city we calcu-
lated the deciles and quintiles of the distribution of CBMI
(Figure 1). For a more synthetic description and to reduce
the effect of extreme values in the lowest and highest class
we decided to use quintiles of the income distribution
(Q1 first quintile, Q5 fifth quintile), instead of deciles, for
the analysis of income association with hospitalisation
rate. The income index, computed at the CB level, is
meant to be a proxy of the relative position of each subject
given the income distribution of his city of residence. The
choice of relative income position instead of absolute
income position is justified by the aim of using the same
indicator in different Italian regions, where the same level
of income correspond to a different purchasing power and
level of wealth.
Statistical Analysis
Age-standardized (using population of Italy for 1998)
gender-specific hospitalisation rates per 1000 inhabitants
were calculated, by quintiles of CBMI for each city and
year, and for the total. The observed gradients were syn-
thesized and compared between cities, through the ratio
between the highest and the lowest CBMI quintiles.
Rate ratios were estimated using a Poisson regression
model. The outcome variable was the hospitalisation rate,
while the covariates were income level, year, city, gender
and age. Interactions among gender, income level, year
and city was included.
Results
The median income data in the four cities
The record-linkage procedure between Tax Registry and
the database of resident populations attributed income
data to 89.43% of resident families in Bologna, 85.63% in
Turin, 79.56% in Milan, and 74.79% in Rome. The
median income level for each census block was computed
and attributed to the CB.
The deciles of CBMI distribution for the four cities are
shown in Figure 2.
For each decile, the median income value of that class is
represented [29]. Rome and Milan showed the lowest
income values in the lower deciles, while Milan and Turin
had the highest income values for the higher income
deciles. The tenth decile had a particular distribution
among the cities; it represents a class with no upper limit,
including uncommonly high income values.
Declines in rates over time, by income levels, in absolute 
and relative terms
We analysed a total of 2,885,505 hospitalisations; data
show an overall inverse relationship between income
level and hospitalisation rates, that decreased continu-
ously from 153.3 per 1000 inhabitants in the first quintile
to 106.6 per 1000 inhabitants in the fifth quintile.
We stratified the analysis by gender, time and city, which
confirmed income differences in hospitalisation in each
of the strata considered. Table 1 reports hospitalization
rates for each SEP level, and both the absolute and relative
variation of rates ([(rate 2000 - rate 1997)/rate 1997]
*100]) in the considered period, according to each level in
each region. However, hospitalisation rates and the way in
which they decrease over time are quite different in each
city, and are generally higher for males than females, par-
ticularly in lower income levels (Table 1). Rome showed
the highest values among the poorest; Bologna had the
highest values across all the income levels; Turin had the
lowest rates of hospitalisation for the richest and the poor-
est groups, while in Milan they were similar to Rome, even
though lower among the poorest. In 1998, for example,
the year to which income data refer, the highest hospital-
isation rates in the first quintile were observed in Rome
and Bologna both for males and females, while the lowest
ones were observed in Turin; in the fifth quintile the high-
est rates were in Bologna, and the lowest in Turin, in both
cases regardless of gender (Table 1). Turin always showed
lowest hospitalisation rates, despite the income level;
Bologna showed the highest levels of hospitalisation
among both the poorest and the richest, with fewer differ-
ences between the extreme levels of income. Hospitalisa-
tions in Rome and Bologna were similar for the richest
group.
The greatest reduction in hospitalisation rates, relative to
the initial level of hospitalisation, was found in females
from the lowest income class in Milan (-17,7% of hospi-
talisation per 1000 residents between 1997 and 2000).
Bologna and Milan had the greatest drop in hospitalisa-
tion rates, but while in Bologna the decrease was quite
uniform across rich and poor, male and female, (about -
13% between 1997 and 2000), in Milan it was more than
two times higher among the poorest than among the rich-
est women (-17.7% and -8.9% respectively). The same
phenomenon as in Milan was observed in both genders in
Turin and Rome, where hospitalisation rates decreased
twice as much in the lowest class.International Journal for Equity in Health 2009, 8:33 http://www.equityhealthj.com/content/8/1/33
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Deciles and quintiles of the distribution of CBMI Figure 1
Deciles and quintiles of the distribution of CBMI. In order to obtain categorical values for the income indicator, for each 
city we calculated the deciles and quintiles of the distribution of CBMI.
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Inequalities in health care services by period, in relative 
and absolute terms
Because of the evidence of a statistically significant inter-
action between income level, time, gender and city, we
produced Poisson model estimates for each stratum
(Table 2).
Relative risks increased regularly with decreasing income
index in Rome and Turin, regardless of gender. Disparities
are lower in Bologna than in all other cities in each of the
years considered, and often not statistically significant.
Temporal trend
A decreasing temporal trend of relative risks has been
observed in Rome and Turin; a temporal trend was not so
clear in Milan, where the gap increased until 1999, while
in 2000 it decreased to values below those in 1997 (Table
2), and apparently is not present in Bologna.
Discussion
Our findings suggest the overall inverse association of
CBMI with rates of acute ordinary hospital discharges in
all the Italian cities we took into account. This association
seems to be coherent with other studies analysing differ-
ences in hospitalizations by different SEP indicators.
[13,30-34] This inverse association might be interpreted
both as the consequence of income-related differences in
morbidity, determining a higher need of healthcare
among the poorer, and as an unequal utilization of serv-
ices different income groups. Unfortunately in this study
we are not able to disentangle these two possible causes,
because we can't adjust neither for health needs or pro-
pensity to health services utilizations. However some
authors [30,31] have shown that the higher rates of hos-
pitalizations observed among the poorer do not depend
only on different health needs but also on a more inap-
propriate use of services among the less well-off: they
showed an equal access to treatments of non-discretionary
efficacy but a higher risk of unnecessary treatments.
Other studies conclude that, even taking into account
health needs, the economically disadvantaged result to
receive a higher number of medical visits and hospitaliza-
tions [13].
On the other side some studies have shown a higher use
of health services among the more well-off when adjust-
ing for health needs; however these studies uses the
The deciles of CBMI distribution for the four cities Figure 2
The deciles of CBMI distribution for the four cities. The deciles of CBMI distribution for the four cities.
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number of visits to general practitioners or practising spe-
cialists as outcomes instead of hospitalizations and are
mainly based on individual income information [35,36].
Our study also showed the deepest relative differentials in
hospitalisation rates, between lowest and highest income
levels, in Rome and Turin, both for males and females.
The narrowest relative differentials were found in Bolo-
gna. The observed different absolute values of hospitalisa-
tion rates by income level between cities suggest the
existence of different explanations of the relative dispari-
ties observed. In particular, the low level of inequality in
hospitalisations observed in Bologna seems to be related
to the higher rates of hospitalisation in the more well-off
classes than in other cities.
Turin showed hospitalisation rate ratios similar to those
from Rome in all income levels except the lowest, in
which rate ratios were slightly lower than those from
Rome in each of the years considered. If we assume that
income inversely affects hospitalisation on a continuous
scale, this may be attributable to the differences in the
composition of income classes in the two cities; in fact,
absolute values of income are always lower in Rome than
in Turin; but the greatest differences correspond to the
lowest income levels. The median values in Rome of the
first and second deciles were 8,651€ and 10,071€ respec-
tively, and in Turin, 10,329€ and 11,519€. In addition,
the income distribution is more asymmetric, with a left
tail, and has a higher variability in the first and second
decile in Rome than Turin (Rome first decile: mean:
8,166€, sd: 1,650€, first percentile: 475€. Turin first
decile: mean: 9,958€, sd: 1,188€, first percentile: 5233€).
Hence, even though relative income differences in hospi-
talisation rates observed in Rome and Turin are similar in
dimension, pattern of these differences might be diverse.
Table 1: All cause hospital admissions age-standardized rates* (× 1000) and relative period increment, by sex and city. 1997-2000.
Center Gender
Rome Male Female
Income index level
year Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5
1997 175.3 149.1 137.6 128.2 111.2 168.7 147.3 135.4 125.8 111.7
1998 172.0 149.2 135.0 126.2 111.1 166.4 144.2 133.9 132.6 112.4
1999 166.9 139.8 129.7 122.5 107.4 158.4 138.0 127.2 126.6 107.5
2000 160.7 136.1 127.1 117.5 105.9 156.3 136.3 123.9 117.6 108.1
Absolute difference 1997-2000 14.58 13.00 10.50 10.70 5.37 12.43 11.00 11.50 8.20 3.65
Relative difference 1997-2000 0.08 0.09 0.08 0.08 0.05 0.07 0.07 0.08 0.07 0.03
Bologna
year
1997 177.1 161.3 160.1 146.6 135.6 175.7 158.8 145.7 144.4 138.1
1998 171.3 153.0 153.8 139.3 131.0 168.6 150.4 141.1 138.0 128.5
1999 161.7 147.5 140.8 138.6 126.0 160.9 146.5 139.3 126.9 128.1
2000 157.5 134.1 131.6 130.2 119.1 146.8 136.3 129.6 126.6 121.1
Absolute difference 1997-2000 19.59 27.20 28.50 16.40 16.51 28.88 22.50 16.10 17.80 16.99
Relative difference 1997-2000 0.11 0.17 0.18 0.11 0.12 0.16 0.14 0.11 0.12 0.12
Milan
year
1997 165.4 145.0 130.5 125.8 114.2 158.0 135.0 123.2 116.9 109.8
1998 165.4 141.9 131.9 124.6 113.3 155.1 132.9 125.3 115.4 110.5
1999 157.3 131.5 118.9 115.6 104.1 143.8 125.1 115.7 109.3 101.9
2000 142.4 120.8 110.5 110.0 99.1 130.1 113.4 105.5 101.2 100.0
Absolute difference 1997-2000 22.97 24.20 20.00 15.80 15.08 27.90 21.60 17.70 15.70 9.82
Relative difference 1997-2000 0.14 0.17 0.15 0.13 0.13 0.18 0.16 0.14 0.13 0.09
Turin
year
1997 146.6 131.4 122.5 117.5 97.4 141.8 129.0 121.4 114.8 95.1
1998 143.8 130.7 120.6 115.3 97.4 142.2 128.0 120.1 113.3 97.3
1999 140.4 129.8 121.0 113.0 95.1 138.2 129.4 123.6 115.0 98.1
2000 132.5 118.2 112.3 104.7 91.7 136.3 122.4 120.4 108.3 94.5
Absolute difference 1997-2000 14.16 13.20 10.20 12.80 5.65 5.57 6.60 1.00 6.50 0.67
Relative difference 1997-2000 0.10 0.10 0.08 0.11 0.06 0.04 0.05 0.01 0.06 0.01
*italian population, year 1998International Journal for Equity in Health 2009, 8:33 http://www.equityhealthj.com/content/8/1/33
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Table 2: Poisson estimation of relative risk per year and centre
ROME
1997 1998 1999 2000 Not overlapping 95% CI, 1997 vs 2000
Income index RR CI 95% RR CI 95% RR CI 95% RR CI 95%
Male
Q5 1.00 1.00 1.00 1.00
Q4 1.14 1.12 1.16 1.12 1.10 1.14 1.13 1.11 1.15 1.10 1.08 1.12 *
Q3 1.23 1.21 1.25 1.21 1.19 1.23 1.20 1.18 1.22 1.19 1.17 1.21 *
Q2 1.31 1.29 1.33 1.31 1.29 1.33 1.28 1.26 1.30 1.26 1.24 1.28 *
Q1 1.53 1.50 1.55 1.50 1.48 1.52 1.51 1.48 1.53 1.47 1.45 1.49 *
Female
Q5 1.00 1.00 1.00 1.00
Q4 1.14 1.12 1.15 1.12 1.11 1.14 1.13 1.11 1.15 1.10 1.08 1.12 *
Q3 1.22 1.20 1.24 1.20 1.18 1.21 1.19 1.17 1.20 1.15 1.14 1.17 *
Q2 1.33 1.31 1.35 1.29 1.27 1.31 1.29 1.27 1.31 1.27 1.26 1.29 *
Q1 1.51 1.49 1.53 1.48 1.46 1.50 1.47 1.45 1.49 1.45 1.43 1.47 *
BOLOGNA
1997 1998 1999 2000 Not overlapping 95% CI, 1997 vs 2000
Income index RR CI 95% RR CI 95% RR CI 95% RR CI 95%
Q5 1.00 1.00 1.00 1.00
Q4 1.07 1.03 1.11 1.05 1.01 1.09 1.08 1.04 1.13 1.07 1.03 1.12
Q3 1.20 1.16 1.24 1.19 1.14 1.23 1.13 1.09 1.18 1.13 1.08 1.17 *
Q2 1.21 1.17 1.26 1.18 1.14 1.22 1.19 1.14 1.23 1.14 1.09 1.18 *
Q1 1.33 1.29 1.38 1.33 1.29 1.38 1.31 1.26 1.36 1.33 1.28 1.38
Female
Q5 1.00 1.00 1.00 1.00
Q4 1.05 1.02 1.09 1.07 1.03 1.11 1.00 0.97 1.04 1.01 0.97 1.04
Q3 1.07 1.03 1.10 1.09 1.05 1.12 1.08 1.04 1.12 1.08 1.04 1.12
Q2 1.14 1.10 1.17 1.17 1.13 1.21 1.14 1.10 1.18 1.12 1.08 1.16
Q1 1.21 1.17 1.24 1.23 1.19 1.27 1.18 1.14 1.22 1.15 1.11 1.18 *
MILAN
1997 1998 1999 2000 Not overlapping 95% CI, 1997 vs 2000
Income index RR CI 95% RR CI 95% RR CI 95% RR CI 95%
Male
Q5 1.00 1.00 1.00 1.00
Q4 1.09 1.07 1.12 1.09 1.06 1.11 1.10 1.08 1.13 1.10 1.07 1.13
Q3 1.13 1.10 1.16 1.14 1.12 1.17 1.14 1.11 1.16 1.10 1.07 1.13
Q2 1.25 1.23 1.28 1.23 1.20 1.26 1.25 1.22 1.28 1.20 1.17 1.23 *
Q1 1.42 1.39 1.46 1.43 1.40 1.46 1.49 1.46 1.52 1.40 1.37 1.44
Female
Q5 1.00 1.00 1.00 1.00
Q4 1.06 1.04 1.09 1.04 1.02 1.06 1.07 1.05 1.10 1.01 0.99 1.04 *
Q3 1.11 1.09 1.14 1.13 1.10 1.15 1.13 1.11 1.16 1.05 1.03 1.07 *
Q2 1.19 1.17 1.22 1.18 1.15 1.20 1.21 1.18 1.23 1.12 1.09 1.14 *
Q1 1.31 1.29 1.34 1.29 1.27 1.32 1.31 1.28 1.34 1.20 1.18 1.23 *
TURIN
1997 1998 1999 2000 Not overlapping 95% CI, 1997 vs 2000International Journal for Equity in Health 2009, 8:33 http://www.equityhealthj.com/content/8/1/33
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In fact, in Turin they may be attributable to very low levels
of hospitalisation in the richest census tracts, while in
Rome to very high levels of hospitalisation among the
poorest.
To better understand our result besides the different distri-
bution of income in the four cities we should also con-
sider the general different use of hospitalization in Italian
regions. The distribution of standardized hospitalization
rates by region published by the Ministry of Health for the
year 2000, showing rates ranging from 128 to 208 per
1000 inhabitants, put in evidence how hospitalization
can't be considered in our country only as a proxy of
health needs, but also reflects different uses of the health
care system among regions. These differences also emerge
from our results.
We finally observed a generally decreasing trend of hospi-
talisation rates in all cities in the studied period. This
decrease was expected in part, mainly as a consequence of
the progressive improvement of forms of health care alter-
native to hospitalisation. Furthermore, in some of the
considered regions, a new system of payment for provid-
ers of the NHS was introduced, in 1999 [37], that fixed a
maximum number of refundable services on the basis of
the expected needs. In fact, this decrease presents different
features in the analysed cities and across SEP groups.
We conclude that the decrease in the hospitalisation rate
ratio between the lowest and highest level of income in
Rome, Turin and Milan (only for females) is mainly due
to the greater decrease of hospitalisations among the
poorest than among the richest. Assuming a stable demo-
graphic composition within SEP groups in the city popu-
lations analysed, this may indicate a trend towards a
generally more appropriate use of hospitalisation.
The different scenarios of decline of hospitalization rates
observed suggest, besides eventual differences in popula-
tion health, the underlining effect of different regional
health policies concerning hospitalisation care, their
effect over time and population groups, and the regional
heterogeneity of absolute income impact on hospitalisa-
tion, in addition to that produced by relative income posi-
tion. In fact, Italy is characterized by a National Health
System, that is differently planned, administered and
organized at the regional level; hence, local results on ine-
qualities in health services utilization can be interpretable
with specific reference to the regional context, and data
extension at the national level could be desirable, as well
as feasible.
Different limitations are present in our study. The validity
of income as an indicator of socio-economic status obvi-
ously depends on the quality of tax registry data. Tax eva-
sion could produce an underestimate overall wellness
with a major bias among the richest. In this case, the use
of an indicator for small geographic areas instead of indi-
viduals could in part limit the risk of this bias. The limita-
tions and advantages of geographical and individual
indicators have been widely studied; the use of a small
area indicators can produce misclassification, which
tends, if not differential, to produce an underestimation
of the studied association. However, studies of the associ-
ation between hospitalisation and socio-economic status
using small area and individual indicators have produced
similar results [25]. Some authors have demonstrated that
inferring individual from CB level SEP reduces estimates
of risk ratios, and therefore much larger numbers of obser-
vations would be needed to better understand the rela-
tionship of SEP to survival, and other disease outcomes
[38,39]. This also could be true for our study. But the very
large population we considered should have protected
from underestimating the risk.
Furthermore, as already stated in the introduction, we
have to underline the general difficulties in interpreting
the association between income and hospitalization, as
Income index RR CI 95% RR CI 95% RR CI 95% RR CI 95%
Male
Q5 1.00 1.00 1.00 1.00
Q4 1.19 1.16 1.23 1.16 1.13 1.20 1.17 1.14 1.20 1.12 1.08 1.15 *
Q3 1.24 1.20 1.27 1.22 1.18 1.25 1.24 1.21 1.28 1.20 1.16 1.23
Q2 1.33 1.30 1.37 1.32 1.29 1.36 1.33 1.30 1.37 1.26 1.22 1.30 *
Q1 1.48 1.44 1.53 1.44 1.40 1.48 1.44 1.40 1.48 1.41 1.37 1.45 *
Female
Q5 1.00 1.00 1.00 1.00
Q4 1.22 1.19 1.25 1.17 1.14 1.20 1.17 1.14 1.20 1.15 1.12 1.19 *
Q3 1.29 1.26 1.32 1.24 1.21 1.28 1.26 1.23 1.30 1.28 1.25 1.32
Q2 1.37 1.33 1.40 1.32 1.29 1.35 1.31 1.28 1.34 1.30 1.27 1.34 *
Q1 1.48 1.44 1.52 1.44 1.40 1.47 1.38 1.34 1.41 1.41 1.38 1.45 *
§the model included income level, year, city, gender and age, and is fitted including the year*income*city interaction
Table 2: Poisson estimation of relative risk per year and centre (Continued)International Journal for Equity in Health 2009, 8:33 http://www.equityhealthj.com/content/8/1/33
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this is affected by many concomitant conditions as popu-
lation health needs pattern, regional health policies, level
of utilization of heath services, appropriateness and
equity in the utilization of services. Some clues on the
reciprocal weight of all these components in the explana-
tion of inequalities in hospitalisation will be obtained
through the analysis of hospitalisation for specific health
conditions [40,41]. Nevertheless this was a pilot work,
aimed at understanding the performance of this indicator
in the more general situation, before to implement more
specific studies.
Finally we excluded hospitalizations of residents in other
regions. Because this phenomenon presumably affects the
more well-off more than the poorer, it might induce an
underestimate of hospitalization rates in the higher
income classes. However because we have only consid-
ered large cities (with the only possible exception of Bolo-
gna), this should be a limited phenomenon.
In conclusion our paper proposes a methodology for the
construction of a small area economic indicator, based on
total population fiscal data, available and comparable at
the National level, that can be potentially updated every
year. Under this point of view, our results contribute to
the improvement of tools for monitoring inequalities in
health and in health services utilization, besides suggest-
ing hypotheses for further investigations of temporal and
regional trends.
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